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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for easily 
and accurately executing marking on a magnetic recording 
medium after film formation. 

SOLUTION: On the surface of a magnetic recording medium 
6 having at least a magnetic film formed on a substrate, 
plural projected structures are formed by laser beam 
irradiation and, by these projected structures, a marking 7 is 
formed to be visually identified. 
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rt)izmt 1 0 0 n stil-CfeSCiWJ Oi>„ 

[0025] 

[HI] 







5 0ns 


5 0 0 n m/W 


10 0ns 


2 0 0 n m/W 


2 0 0 ns 


1 2 0 n m/W 


5 0 0 ns 


6 0 n m/W 
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[0 02 6] *fc v U — VlcOifc&tLZtt. 2 0 0~ 
1 lOOnmWJUk 20 0 nm*it*Si, * 
^©f^M&Sft, C©26££ffi<'fc&CC, ^Bffi 

tp^jgttHHi* i o zmtbmitiwi ft < ft «p mm 
tut. iLic\s-yft*m-h\'-- j yK.\z3-*i/-?\s-~ 

iffti©,$ Oil 1,14, £5£ttJC&-5> £>©#£<. 
*iS*8»33WW-i*«J*<. 3 hiS 4 

tt-jT»*L<ai,>. *fc, lOOnm^Mx. 

S4, £Jl^©Mwms©-£\ fi£JSJl5±K:, sSig 

i o zmm? zcttf-c <Dvm t, io 

<&(,>. c©WS©ifeR©u— tfli. *7Xicf 

nxsnif^/cfe. #5*s«*»ri tr*H«8e»j« 
7Lh. 'm.s ±?7*it> mutt. co,p-if©^si 

fc». A-fw *A©»£iWBC4C4fc*S©T?. C 
©«fc5ftififtttjSSfct>. 

[0 02 7 ] Sfc, C<0£>?tj:\s1?-'%ZMStLX®gl, 

sammix.. mmxm&toi o&mtMmt* cn 

bifimm^ ^^©v-+>^^TSct^(cT 20 

ir**«^wi^8©B«©zfflfli#Kiai«t4 ot 

HIE s «c 6 , 6 & a i u > x© 

4 -ft SB^fef&Ii* 6 ©*s*i^K»«rr i» c 4 

#6©HK^iPi^-e»-«7c©»«i"C*4©r» ft* 

^JSK*6*4Wi**U>X©^feJ5^, 

6 ©WfrlSltCEHW- -5 C 4 CC<fc -o T 2 ^©^ffr 

*J5JtBccfto. ^^©en^tf^ci^-c^So * 30 

n©4>©*«fflt/t wa, 
/M**44«u&aas#4*iai>©r. »*u<ft< . 
j»j*«^*raf*ta«i6J8u--!frttjio:rafft 

< ft 6<DX\ ftj&RH 4 U -a* 1 0 ~ 8 0 y m#»S L 
t». 

[0 02 8] &MiBl§&<*6£@!i£;*tt£#i£4 

Ttt. DC AC (if-*) 40 

xf f>^*-^^ASW6tv-5. C©J:5ft*-£ 
4LTtt, Zffl(l#©W#J&fiiIflBft *>©#»* U>. Z 
tMMI£«, miSM 1 lltKicW bX 1 >WX©ffl2HI-9 
£Hi-f4>©-c&9, C©Jf£. U-1fJ|fttf{&«©t4«i* 
»©J50SffliU-CfflC>4Ci*Jr**. &g&«> 

©jKMi©««****m#?**i«. zfi#©ttfc«j i 
UT^ffl-rsci^r^So naeafco i o 
2 4'W*ifimt){mm2tiZAmnnx$>htt. tu 

1 0 2 4lal^> hf St 4ft J: 0JB&££#£ 
UTffifflpJ«Br*€»o 50 
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[0 0 29] ^CC. TJl^r"^ h©A£v-*>yi 

©a^iB««i»©iiji*ffi«:-3i»Tttw-r4. it, ■% 

?1t«*H3«:SVrJ:5tc» K» 

f. £©*§£«, T;U7t<» h©A£l Ox 1 0©F 

fiHt^Kiaft-rs. mi*. B4K*vrj:5«:. 03 

fCfc »4 A © K 9 >©HSP* 1 . OiL 

rat, our. jJEgftSftfcf^ioMt-fi©^?* 

mmt\t)?z>. g©js£, A*ioxio©F»ht? 

^OTUS©^ 1 tfifi 1 0 b* v Y<DTi/$)\>mnt 

sn. -tfsoooo 1 1 oooo, 2*fg# 

00001 10000, 3tfB^0 0 0 1 1 1 1 00 0 
4 i > 5 =fc 9 K , «*f © * iHt^'W * ftfll Sic A 

Mb. lMbVX-mmfiXJlZti&t. 10Ko«- 

b f y u-famtht} s n s <t . *©tf ©fy ^ 

©««35^|grSS!T||»)iiStlS. CT^tf, C©1S^ 
K». 1 0?fB**»fee*-ca»)ig3n*Ciift4. 
C©4*©h';^-fll#{Ctt. Ztl«#£fflC>, fiSMIB 

tZ>£*><<tbX~?-'*ry>?Z'ii f ). C©i*, 
^»DXB#©/S;l/^i}g«, ±iE©g|jiatWijt«*fM9^'S 
©(CSU/cffiHi-rS,, 

[0030] c©j: ; 5k:ut, ?emiBiiiift©-iae© 

iiftSo c©Stf©f s ^3';l'M#c:i«:«»)ig-tttf. 
C©*^{i. A4HI^rSCi*tt?t*. C© 

t*¥W©ilWB©-fT»#«aBI D&gic < SC 4 (eft 
4. Wc&iX. EP^©tf^^-rtl-S4l^C4^ft 
C^o Zffl»#«««IE«WWt^Hlil/"Cl»*|ffl«, -HI 

T5©». *©H©— a5©^ia-C*4©"C. v- + >>/ 
f5A:W©ZfflM^*^-rS «fc ^CC Lft Wtitf ft6ft 

cn«, v-+>^©ra/£»yi/-*ioN-r&«fc 

^*«rr*ffir*h«. HIS© 6 $ tc <£ 0 EP^^tf 
[003 1 ] -)52WftHf-v- + >^g{c*3^r 

-r«JtR3ti"C*»i). 2te©S7-^iWT€>C4KJ; 
0 2 ^3C©«Pf **Rl»«:ft «J . S3=**B«asw * C 

i, u-if*©si*u>X's©A«fla. AittiBttas 
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fc»tCJBl>6ftTl»*©#f 0U>Xr*D» f0U> 

BUK«Uj§[«-*C£**JttdLT(r»S. WAtf. Yf 
6I/>X <f TB. £U5H§iit#3 0 0 , 

1 5 0, 1 0 0mm£/M<&StCt/fcPt> t ^2SB8I 
^240, 1 20. 60mm4K^ri/*5, 

[0032] c©ct-5cc, eas©u-ir— 7-*>dfg io 

C^ci?>{C % ft£g|t©5t > U > X£ffl (, > S C b t ft 
frofc. 0*>Lft#*>. ±ai©amiBii!if#?r[e||£$ 
It. U !f **SB»«BlW«ftOIiHS® Z fiffll-^ScEIJW* 

i-5T^-;u^^igs-&s^£r*n«. c©<t5ftu- 
ji,*ji«©^^as©»*u>x^fflt^ 

4>. £*Ki»*X^*EP^T&C £#T*4. -fit 
«c, u-lfr f *^ + ?£4 L/t», ^<;uxu—lf^*iffl 20 

SC4#aJtB<tftS„ C©J:^tC"rntf. 8*ic±iB-? 

[0033] c©j:9«tu-if**ffli>rflB«aE«i»« 
6aM±ic^t^iiiifti o^(Sb-cv-+>y*-r 
m$mm&fc®mm&6cM*, u-ir#©86. 
Aji/x«*j«i©fc©«:ia3eshTi>s©r. 
gft 1 0 ©asp 1 1 ©» § . Dflgn 2 <D-m . ^fiB 

3©^*»fi<fc<fT5C Sfc. S*M«c 30 

©^&©«A*&Kr<c£#-e*a. *fc. C©ct^ 

ftS&MfBi&f (*6 ©«2t*S{c*5H-r b. 8*UBfliEtt 

6£@i£;*tf. U-1f36*««IBSM««E6©H<E©Zffi 
flHIKIBIJH* if ft£B8f*T 5 C 4 Cc <fc 

oTjS»©^a^»i»ftl 0%JI5liWSt©"C*4© 
r. SfJJ{c*>oiEWtc. tB#W?ft4r£^-f 

[ 0 0 3 4 ] $ fc. c ©J: ^ &j$^©tt3£ft*8tt 6 
»©sttsue»«tt* 6 ic b. ta#^»*isj± s /c* 

(C. *©||ffi{clB«»MjWgJsJ5Sti-CC>S. Kit 

»©osuett»ft b ©*(c«. *©^ia**iB»ii4 ur 
^ar*4fc©*i**nri>4. c©^affi%cc"r« 

#ffi»If£ 0ri»S. ±ffl^ftiBfi$If*6 CcfettaSBS 
3B (iE«ii> 4.#iB&ffl <*Jtfl5> 4B. BBfvfB&gSf* 
6 Kfi»(tf ftoti Siiiffl*2W\ W88Seft»tt*ac^© 
^(cj:g*©^ffi©1SttfcIH^SC±KJ:g3n&"C 50 
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to*>*t©-C*«. cfcor. Ctte>fBiaffi4#IB£5ST4 
©^ij©/cto©v- + >^(t. Cft6©$2©f£. "Tft 

[0 03 5] C©«fc -5 J5cEftiB4*ia»1Si*W-r5fi8 
{*©IBfiffi> ^IEJiffi©4.'^ 6>(CffM fclffeftK 
EftMtft 6 ©f3&3J©#tt£|SI«TS C 4 ft < . 

^f*6©#esffi©ffiK©fiKBtc. ^ttt&gftio 

LTB. 0U«» Hl{c^*J:5&«^iWK#6K::b 
tt&mSKHKto 1 0 1 t < , ^(c. c©W©J: 9 
K. #HMM 1 0 1 ©SfiJ^iSf ® 1 0 2 KJBlSStiS 
Ci3Wa*0C>. C©=t^(C-r*ltf. v-*>i/7£iB 

[0036] ic^r, fit*, c ©<£ 5 ft>tffl©*faia 
®4 bxm^mtemmimmfc 6 b, 

mZhXMc, tCZifi. «j£"CB. C©J:5ftK-M/c 

im&raaeiftiHt 6 r * ^ r i . n« bj^4 § 

^ f ^ ( H D D ) KB. ttMBIMKfl: 1 

0. 2ffl©ttflWE»^9 K#flH>6irtt/c/c&. am 

IB®Mtft6©llli4KiSlE«:ffll»*c tKJ: OiB®§a 

<Dft±.tfm?>tixztct^>jmm&$>'}tci)K ^¥©h 
DD©saeffifi©i^j±«Bjit*L/<. a»©/<-v^;u 

3>t^-^ (PC) ©ffijfc-ctt. flBMBIMWif:6©H- 
H*fflt»4«WC, <i®ftSBSg«%SWt 0 S 5 C 

<t^< ftortrc^-sfcisbrS)?,,, 
[0 03 7] c © <fc ^ ft Wt»*> 6 . ffi*. SMfB^ji* 
ttta©1tet©aBI"C. M*©ffi»iB^A-c**te«> 

l2ttlB*«iESr*n«. ttfteAtt#6 4 L-C+^CCffl 

U-CK*3tiTt^<:K-ffi/cW*5iE^©MBiilS(*6>& 

w^(cfjffl-rsc4j5J-c#n{t. ^ifift^^ hMMAUMi 
^r^Sfe©r*So cc^^ftM-ffio^fBiiifflibr 

[0038] iot. ±Ev- + >^JS3hfc«E«E 

5 &frffi©#«yMifeft»suBtt«f* 6 *nffl{b-ri> c 

?r^I{c^i>S#SCi*5-e*.2)4 4 4)tC, C©frffi© 
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[0 0 3 9 ] **^»C©«fc S&JB&KESgSft 

m^PBm aawmtc *> c £ # t?* s. * 
fc, saw*, css'/->o*o««ia»«SM*«:*5W' 

[ o o 4 o ] si 9 a, *mi<Dmfmmm#<»v-~ d f > 

H#TS»#U>X2 2£. v-*>^£JST^*fl8£l 
teis^ft d sa^ffi^^g 2 3 i ?:{|^-CStBS 

[004 1 ]*7-/F^3-7'»l/-f^ 1 
HM&W&-&W#ir*fcfc©#^IB"e*»K El 
1 0(c^T<fc5(c\ |BPK©^3-^#3 0rt«:» At* 
^15lf$tffmtS*7-f K57-3 1 i, t> 
=?A FS5-3 lJfeJ&©U»#©#Gl*g*.3K»5 5 20 
-3 2££iR£U *#3 0©^atCKW5 7-3 2* 

l& 3 ftfc £>©-?&£„ C©*7-f KX3-^«. U-lf 

#©x*;i/4Mfcft£^fcrsc£#r*s©riiyfc 

U>X2 2 iltfflOSOlCjlf^ U>„ £fc. SKffifc* 

gg3 3«:. ^-+>y&ffi^te-r-<t««tiBli«l$D 

tmmtz. cti&osgKiR&r. *©f6^ag»». 

&ffl$«g^£{f;t-Clf j^T ZCt&VZi. 30 
[ 0 0 4 2 ] C ©J: *> JMB»Mt#©v-* > 
n«. ja««©a8S«B»Jll#6±«:. ±a©mat^s^ 

[0043] ei 1 i ra. ±ea»«Biaatt*ffl^fc»» 
tai§W£gg©tai£^r t> ©-e* -5. cc st^t umib 

wmsamwmm 1 £. ^12^*6 <chhr 

£iSi§ff£-f 3SBM^ F 4 2 £ . <\ » Ffg«j§H 3 

(t^iS4 4«, jw»*6©8asm^%ftiaor«aa 40 

^ » F 4 4 Kgofc <0 . ffiSt^ 7 F 4 2 *> 6>©fKfeflT^ 
L rflSWcas* c £ *5f * & J: 5 (c & r t> £ . 

c©*5&»«iBiw?^gc**itf. xm<D&&m*i 
-et£©-c\ jSfflii-r-sc tswrts. 

[0 044] 

(HlfiWl ) y^A~>V W Yiiv*lPhK%tt=>7>. 50 
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aHRl±K. Cr££*»6fc*TiliH2. Co^*6 
&*«14II3. #-jK>*6tt*fiaMI4t«|«:ttllU 

tcmmmmmommm® 1 0 1 KjjDiSaasm 

±(C50 0*im£OT. ^C^gg. 3W6KJ:»J^iB 

3ftfcTflilJI2, %ttM3, £gB4£&bt!-fcliXJiff 
5 ©HE « 1 0 0 nmtfcofc, U— tf^iOT. M 
i 1 1 e n n i aX (jfiR^i, ft£5 3 2 nm, tfi^ 
5W. X^i-h77^^Xttl) ftgfi£S8 
SEOM mo d e 1 3 7 0 -L A (Co n o p t i c 
s. in c$S) •f*-'<JVXftL. 3i3teU> 

XKtt. MSPlanX5 (tf •/ >A*f±S£) fcfflt* 

/c 0 *t/t. c©«ai^iiflce*@K3-&«c*i6±ia 
u— tf*. jsni^A^nattk2 o ok Hz. u-tfittfj 

2. 5W, ^';l/X*i5 0 0 n s VMSibft. C©£t© 

©$kt ^ a£a$<$ 6 ©»at £ 4m/s, t » ^ 

a#lBJ2 0 iimiO, *©flnit6H*PWI±«:i 0 0/u 
mi bfc, 

[0045] c©&g, iim3a^<*6©Bf^©(4g 

tc. figUl l©*3#5 0nmr*SSSStfclii6ttl 0 

[0 04 6] (fgjfcm) ^£58Ktt6©£«iil£0 

^SS0t| 1 £ ffi&K L/TeMfB#^ft 6 J:JCQS|J 1 1 ©S 
5*5 5 0 nmr*Sa«[©^ttKIIIJif* 1 0 ZBl&L 

tc. c©e*. «^§B^»6©Bif5e©fi[g«:> 
it ii» i o z^mcmtiztzc t -cztc. zmmm 

[0 04 7] (S^fe^la) U— tfJfcWiL-C. Mill 
enn i aV (iiMUJS. iSS5 3 2 nm, i±i*5W. 

o. 8W4o.r, aaiiasu— !f*fflt»5t«WJ*ttw 

i£|S]^ccL,r, emiBias«ft6±(cfig|5i l©Ji3^ 
5 0 n m-r*S»»©^ettflKfift 1 0 *J&KLfc. C 

©ms. ««Ksaitt6©3f)e©ffiBK. 3i(gtf:«gtt 
i o ssstcjgiS'r sett fc. *©jB«Bfiff-e* 
o . 7,mwmmLi^mmm 1 o 

[0 048] <£*W4) U-1f#HiLTZT-l 5 
(^VU^^JI. jgS1 0 6 4nm. tti7j2W. 3t-l/ 
>htt») flOI^tJl'^JHaHRt 1 5 0 k H z . 

U-lfHtfjO. 1 5W. AjtxMl 1 On s £LfcW^4 
tt. HJfe^l £|5I^tcOT. diSPl l©i^5d55 Onm 
r*4tt«<^lititt«Jfi#io*^i«Lfc. c<o#S*. 

saaEia«ft6©BRe©ffi««:» ^e^njtflci o^s 
^*«3WKaL)^ett«jfi*i o»!iA>ofc„ 

[0 049] (iHRW 1 ) U— !f:5fc©.>"Ol/;*l@£ 1 5 0 
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o n s i L/diWi. mmmitmnicbx. ai i gp 

btc. LfrLK&b. Bf8,Ltc£X<D%mVtm&Wl 0 

[0 05 0] (imm 2 ) U-1f*©M-;UXitl£ 1 5 0 
Onsil/dm **feM2ill«|{CL/r > ft 1 1 SP 
©iS3#2 0 0 nm?&£jfi6©?££3tKlijS&l 0^)S 

tlSofc. 10 
[0 05 1] (It®® 3 ) U— tf«i UT 5 0 1 QM 
-VD (AJI/XISI. SiS1064nm. 1 . 5 

0kHz, U— tftH^J^O. 01W, MVUXifi^ 1 0 n 

3*5 0n mX-bZmmmfefo 1 0 £«M^L/c„ 

cos*, jtmzhtcmmvffi&fci o<D3o%m& 

X\ JjyZ.mmmftLXLZ^tc, C©ti*, U— »f 

fgjgftl 0*»5CiBT#4*»r>ft. 20 
[0 05 2] gttffl 1 £Jt8W 1 ©§£©**#&{* 1 Off? 

6%um8o°c<DUMc6 0ftfflmbxuMmL, c 

©fl**© A * >fi£ I C P -MSiCcfc t) 

H«oKK*(fofc. 2 co*s**» 
7t u^xofiB^SEsafteKJteor. ^a© 1 ;?^ 30 

[0 05 3] HAM 2 £tt«W 2 GgSBttttfift 1 0 

m&<mmmm<& 6 kw s 3 o - y h >tt*» {f 0 

6£SK8 0°C. MS8 0 1 6 8B$N 

ttSU ■€■©&. jaK2 5-C®ja*CC6 0»BISl/-Cfi 
TMflfflU £©fi*«P©- y^Mtf^fi* I CS-M 

s k j: *j m% b ft. u -if Ma * i/c i, > & i, »3asw 2 k 
0, BW©wi*fTofc. 11**312 tciivr. t©*s* 40 

©ttSUBftiitt 6 «: Jt« 1>T. ^S© r. » * 
[0 054] 

taz] 
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0. 0 1 P g 






0. 1 9 p g 






0. 0 1 p g 




^Bffifll2 




0. 0 2 p g 






0. 2 3 p g 






0. 0 1 p g 



[0 05 5 ] (IUSffl|5 ) U— tf KB. M i 1 1 e n i 
aV (^?h77^?wm Utfj5W) U-if 
Hl*2 .5W, flSBKSSi LXEMO m o d e 1 3 
7 0 -L A (C o n o p t i c s . i n c W , 
>XiLTSRJSMtra*f!BU>XMSP 1 anX5 (tf 'J 
>'f*ttSL J».*g§iit3 6mm) ^-^iltACi)-- 
(mm) *ffi<A ttMBMMK4:6£(/r. 

±iBHtew i tcfflt^«as^as{*6 c©«m 

^«^6©tiniJaa*4m/sr@|£3l*&#6. 
Xty=F*¥&:W0 2O/im<fcU R^l4©|Hin«M 
fflJf-SCttCjc-D-C. *©ffflfK. £i@ftt£«10£ 
JfM-r-5Ci{C«fc<3> #?A*Ep:?Lfc. tbX, 03 
K*4«fc^«:. ix^AB. 1 Ox l 0 F» HiL-C. C 
© h" » h *6gB* 0 . MB* 1 i Ufc^y $uW&#{cg 
*U f*^*;i/®#*Jl©NF©*{c. u— tf*^jvx|6 

t/C . H 4 Kin btcttA *^& Uteris $ jHf-Sf Bff 
CliC. ^-^-tf^U-^DZ 2 0 2 0 (V^-ff h 

6 , *&tc 1 0-f 5 * ;HI -^^lEJi 3 ti S 
J:^(CLfc 0 Sfc. ±ier-^42'^b-^©^D -y^Ji 

Zm9 b tc(DXU 2 u mlBIR© K v h i ft o r L * 5 © 

r. , ry^^m^ooi^jctjooooooooo 

0. lWi^tcaiOOOOOOOOOOfy^JHI^ 
^SiJDSr. 2 OttmFv hW^Cfc-Si^ttBgL, 
/c„ C©t*. U—I^tIc© 1 -'"Ol'Xifc/cO ©■'"IJUXlilStJ 
5 0 0nsT4-:/c. h 'J tf-ft-^Ctt. AC^-jP> 
-*©ZfflM#*ffll>/c„ COM*. 2 0 0X2 0 0 u 

■r-SCi^Ttfc. C©i*©S©6«flBtftl 0 

©flSBl l©flf$h IB. 50 0nmf*r)/c. 
[0 05 6] (Jt«W4) U— «ftc». M i 1 1 e n i 
aZ (X^tVv-? -<v> >t>x#M, tuaiow) 
U-ifi±J^l 0W. j^«BEW8iLTEMO mode 
1 3 70-LA (Conop t i cs. i n c8) , * 

fttl 0 0 mm) JiMfB^ft6{cHifeMl ilH 

a©fe©*ffll». C©{BmiB»^ft6 4#±§-a-. ^ 
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fc. £©*§£. iSmiB»«S(*6±{C^^jgftl 0% 
[0057] 

[*SIJI!©*&* ] L, tc <fc 5 M&^©$9lia&if 

ftt*. s«±«:4>tt < £ tmi4Ji*5^3 n/dSMfeis 
^atafciosatcfT^ci^rtsfe©-;?**. 

4>©-C*n«> *©^iJ*gfi«:fir5C£:i&*C*S. * 

fc> c©«t^«:B8aia««i*T*n«. e^m^s 
nr i>fc^ii©*A»tt««i3»«i»"c<>«flt L/tffl 

So 

[ o o 5 8 ] ttc, tmmmviM&ftoa^onzv. 

1 0 n mfet±. (S&±K«A3ftft:JI©tt&JV3 ) x 
2nm«TT*tltf. SWrW^t<. ttcM 20 
gSEiU«fl;©ff => B -5? a >tt©<BT 3 1*4 C £ ©ft < 

So ±IB^j|aKlt2ift©ia»©ai3*J. lOnmJULh, 
(attt±«:J»*3tifcli©ll6J»3 ) n mWTr*ti 

±f Bgfi±t«&&3 tifcJi©tt£«$ 10-300 

>^£ffi-ft£#r£So ±ffiv-+>^*J. StlKj: 30 
>3 SWHtBftSE#£ fc«X?ft £*?**.«. J: 0 JSmiB 
Si*l(t©aS»iI^SS<tftS. *fc. ±K^-+>^«:J: 

Ci^nJffiiftO, *iHft3^HW«*BI«Bift4. £ 

!2iigg©SJj£=>* h £Ttf £ C £#T't £. 
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